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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve reliability of hot carrier of a 
transistor of a peripheral circuit region, by forming a spacer formed at 
a side of a gate electrode of a first insulated gate field effect 
transistor of a silicon nitride film, and forming a spacer formed at a 
side of a rate electrode of a second insulated gate field effect 
transistor of a silicon oxide film. 

SOLUTION: A peripheral circuit gate electrode 106b made of a 
conductor layer in which a polycrystalline silicon and a tungsten 
silicide laminated on the silicon is formed on a peripheral circuit 
region 102, and a silicon nitride film 107a is formed on a gate 
electrode 106b. Sidewall silicon oxide films 113 are formed at sides of 
the electrode 106b and the film 107a. Reliability of hot carrier of a 
transistor of the peripheral circuit region can be improved by using 
the films 113 having higher hot carrier reliability than that of the 
silicon nitride film, by forming the films 1 1 3 at the gate electrode of 
the peripheral circuit transistor used with higher voltage than that of 
a memory cell transistor. 
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SWIft»Bil 2 oSr^fig-TS- £t>td, 14^1/^h 
— J^l 2 1 £r^j& U %A CDUi/X h/^'-yi 2 
1 t 1 ^SF^^J^l 1 5*5«fcUt8E2<S> 

SM«fej»^l 2 OiSr^s'^V^U, ^^yt/V^iniii 
til0 9 bfcarr*#2©3V** h?Ll 2 2£, ^ 

[0 0 5 2 J &ldg|3 (k) tC^-r<t 5>td, SU^Ui? 

i 2 2iaim^y =3V£*i#>iAtfr. £ tc«t 19, « 

2<£>3>-#^h^^l 23 ^^JSL, -e®^, 12© 
n^n^^l 2 3cDi&®£&8H-<5<fc 5tCn^^ 
JBfi->y =»^6ft*$*T«J«*i 2 4^MU » 
fiT^m^l 2 4 0*ffi^'>y 3^-ffc;JKJ5«35E5 nm 

©MftftRi 2 5^U * fctnasftlftlRfii 2 5 

[0 0 5 3 ] ^/?5 OOnm©^!) = ^iSftYKJK 

^SVMtB PSGj£a>&&£«3®Affl«feftjRl 2 7^r 

mi<ojgffi|feMi l 5, &2<aj|niftB 

^120, «SJ:U(»3<Ojgni6JftJRl 2 7^^y^->^f 

U, RlftnattlKS l 0 9 bir:ir?-£3&3 ©3>-^^ 
5£? f y?:ii?)^tfCi:ic,totl3©3y^^ h/7^l 
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2 8 &JT0f£ U |33^n V*? ?\ 2 8 £r&?g*f £ 
[0 0 5 4 ] (»/l2) 04 12, ;MB91<0£ffi7#1» 

[0055] &mw<omMi&i&2\c& t z>¥m-t*mm*m 

^^KfbJK^^'fcSStS^StiteSt^JS 1 0 4 iCioT^ 
^y*fe^J3cl 0 l:fcJ;l*jgaa(aI&1M6l 0 2l:M^ 

i o zt-tbtezm+mmcftffiv, m+n&v&mctt 

[0 0 5 6] > * y "fr/MSM 101 Kill, $^ B B B ->!Jn 

a^fe^S/^y -fe^SP^ M^l 06ati/!J3V 
SftJKl 0 7 asWfifcSft, ^^y-fe^SB^— 

0 6a t-tOJiSfitC^fife^nft:'/— b®ffii'>y 

•ftJKi 0 7a <Dmffi\cn, «ia^y =»^£fliJ&l l 0 a 

[ 0 0 5 7 ] JfliaiEjSS^ 1 0 2 Clti, ^ H B B ^D 

^fe'fcSJSaiUa&fflS'r— hS@l 0 6b t %:<0±M\Z.tf 
— h Sffiii ^IJn ^m<tm 10 7a ^Jf0J& £ ft, ^33 0 
SS^bltl 0 6b fc^wi^K^fifcSftfc^— h 

««sji^y ^viftii 0 7a wiaiffi^nttiig^y 

[0 0 5 8] ^ ^ y -tr/MB** 101 ^SESS^^t 1 0 
20«£|f-Cfc55S J ? : ^SIite»frJg l 0 4 JblCJ±, ^^s H 0 

v-y nyi;-?-©±i:^ v^^^^y -y--r Kas$sJB£ft 
fc3swaa»e>fcs^5 — bnm 0 6c fc-tcoi:^ 

^-ht^i'>y 0 7 aiM^K ^ 

— hMi 0 6c fc^i^K^fifcSftjty— 
mJbcV nylftii o 7 aco>^y -fe/M^i o l ill 
OifflffiUftlffli'ynya^Kl 1 0a«^, ^ 
-y-htHl 0 6 c i^wliffit^fifcSftfc^— M 
mtisV = yMIl 0 7a ^iatHl^^K 1 0 2ttl<0 

lasBEtiUBie^y ^ ^mtmi 1 3 a ^m^^xv^s, 
[0059] > * y -tr/MME 1 0 1 <Dm7-ftMfem<*m 

1 0 4ib*j;^^^y-fe/v^y- hmmi 0 6 a tcto-t 

HiS££ft/t PS->!)3 >&&1 0 3 ©SffilO^y i?^ 
«BnS!*fc1feS 1 0 9 a , 10 9bA»P>)!e5>*!lif>K5 

h?tsisx#<oy— * ' >-a 5 J#J&£;ft^ 52 ESS 

$(8sl 0 2©^«M 1 0 4*5±VJai2EI&SB 
^— 0 6 bi:J:otIffiSafcPl^!J 
#1 0 3<0^ffit£<g;?8&nM#:1&Jg 1 1 2*5j;UtS5»ffi 

nfcl&m 1 1 4 jgfflEIiS&O h *oy — 

[ 0 0 6 0] -feyVSB n mftWtM 109a. 109 
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<5„ v-y =t VgfcteJ&A^fcaSff 1 ^>®ra*fe^l 1 5.h 

\cMf&£fait$ ^yxT-z/uv Kjga>kfc5 try h 

Ill9a t^^y-fer>^in^^mJil 0 9 ti ±.(D&& 
ikfV ^ Kl 3 1 a i:S:*lKi*5^JI'>y =» ^ 

cony i 5'^h7'5^118ajb' < ):(/tf'i/h 
ill9 b tiiliaiElSS^O^M^n^^® 114t 

7^1 1 8 b J&5fl0jfc£ft-C^£ o 
[0 0 6 1 ] mi <oSra*fe«JKi l SAs^t/tTs' h«li 
i£> 19a, 119b©^IK, ^yn^f^^^ 

B2cojBKiifeMi 2o*s^fi«:*ix, %2<ommmmm 

±lC^#£ft;fc$fiTSPS«l 2 4 fc^tq&y -fe/USfSnSt 
1 0 9 b_h(C^^^^^i^^ a B e ^y ^Z//*y Kl 
3 i bt^^tS^M^y 3^»6>45S203V 
^ ^ h^°^ ^1 2 3 2^$;£ftTl^£ 0 
[0 0 6 2] |SftrSi5t1i 1 2 4 W*ffiK:f±£ft*&BtJK 
12 5^^ £ e>(C£fiiffeStJ&l 2 S^ffiUl&fi 

2 6^^#$ftT*^<^£«fi}tL-C^ 
So 3S2<S>«(Sli!fe»JKl 2 0*SJ;tfi&fi_L«(JS1£l 2 6 
20 ^ffii:^, ->y 3V^b^e>*S^E3©B(KIj|feiStJK 
1 2 7 affile £ ft, f30irM^l 2 7_h(l^^ 
ft/iiTyv? = kfc5AJRBB*&l 2 9 t JiJSE 

B&flwsi o 2© b ^ ^i/K$<n&m&nm.$:i&m 1 1 4 

t^t5^v^^^y^t*5l3©3y^^ bzr 

[0 0 6 3 3 **W©^lfc^1Bl2^»5*3>frK 
gcoiiit^-fe^rg! 2, 03, 04, 05, 06££^T 

[0 0 6 4] 02 (a) A»b0 2 (b) £T<^Igf:£, 

[0 0 6 5] &l£0 5 ( a ) l^-f <fc 5 ^ 200 
nmO#»fl'>!) =^JRi 3 l £ L*^, Br 
a©««ti:l2®i/i?^ h^-^i l l Sr^fiSir*. 

[0 0 6 6 ] iM-, 0 5 (b) (C^-T.t^lC, 12^1/ 
h^-yi l l 5:-^^^ t LT, ^jgfliv'y v 

/^K13U, 1 3 1 b U ^e^, ^ 2<OU 

40 ^h^-Vl 1 l^iits, 

[0 0 6 7 ] 03 ( c ) i^^-r J: 5 tc % J^J? 5 0 

[0 0 6 8 ] mc, 06 ( e ) tC^rj; 5- J^53tHlS& 
««E1 0 2 icy— h^^=Sr^-r-57t^^|g3(OV'v ? ^ 
hx^— >■ 1 1 6 £^fiSH-£„ f 3(Ol-^ M16 

[0 0 6 9 ] 02(f) J: ^3©V 

is* bs*? — >- 1 i 6 %^rx # t it, ~>y=>;xg-ffc^ 
i o 7 jb*<fct^ v^x^^^y i^-r kjki o 6Sr^^f 
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V 1 0 1 ^^SUI3 ©l/^h^-Vl 

1 6tcj;oT^*y*fe^«i o i kmm&i&mmi o 

gl06c iW^a. S3<01"^ h/^— V 1 1 

6 Sr^uyt^, mmm&^ii&i o 2<opm^v ^>-m 

1£ 1 0 3 cD^ffitC y lOkeV, 2X10 13 c m" 2 

[ 0 0 7 0 ] mz (g) d^t-t^K, J&J^l 0 

0 nm^i/y ^I-'SHfcJ&l 1 3^^II^*it5. 

( 0 0 7 1 ] i^y ^ismtf&l 1 3 ^x;/^;/ 

££^03 Ch) ©J:5t, J^iZ20SS^y— 
1106 b*5J:0<Jiia[°l*&$Bl 0 2 0V- Mffi±*>y 
=t Vgf 10 7a S>{ft|ffi KiSSlS '> y = V&flSJK 113 

iiSBic^— b««±^y a vs^jki 0 7a <DW\mm& 

^Jgcl 0 2(W«>tt!lffilC 1 bttlS:->y =a VgfrftJ&l 1 3 a £ 
>*yt^«B^-hSffil 0 6 afc'J; 

■fca^istratt* ^ynv^i i3tcj;ota^ 

[ 0 0 7 2 ] & kt, Pl^!i3^H£l O 3©SEH 

ife«t^« 104, *> «t ut(ws v- y ^mtm 1 1 3 a & 

^^tUPli^l) 0 3 ©£anttHtt§ti£:3 

0 k e V, 5X1 o^cm'VtyftAU iHiSnl 

*£i»jgi 1 4&mtit*rz> B imms 0 0 nm^^y 

(cmp) icx y> i,y avSHWRfc*^ 
ItB P SGjg©&ffi£sp*J.{fcL,*C£Tl <9jgffl&»j&i 1 
st^fiSS-TS. * £>t, f40i/^b^-yi 21 
tefctftlss %4 <D Uisx Ys*& — is 1 2 1 2r-^x £ t U 

rfiojgFMgiH^yf^u ^y-i?^ 

InlOTl 0 9a *5J;Vi«aiAnS*fc*«l 1 4\C 

m-rzmi <o^^#? vn\ 1 7 a, lnb^ispt 

t\ <gfc, mi(Dnls$ $ YH\ \ 7 a. ffi&m&i/]) = 
y/VKl3 1a)5^ll»|^k ;**y 1r/HSff 
y-b^t 10 6a <0_bffi*5J:UCil!lffi(^fift$^fc^— 

hSffi±->y avaitJii 07a *5j;u«ttfle'>y = 

ffcJRl 1 0 ifrx-y*?^?* Y y^—kte*), f 1 

£ h?L 1 1 7 a tt, >*y -fe^BB^*— hSffi^Ma 

[0 0 7 3 ] tMCgl6 (h ) lC^i-«t 5 fc, %4<OUis 

* h/^-yi 2 l SrP^*bfcft, f l^^y^^hTL 
117a, 1 1 7 MCnM£*£ B V>y ^^Iftii^ 
i:-Cll©3y^^h/9^i 18a, 1 1 8b^fiU 
U IlOny^n^^llSa, 118 

b©S®4r»SH-5.fc 5ICtfs/ M&l 1 9 a , 119b 
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£Jf£f&U 0 0 n mfO^y =« Vgfc{fcJ&ifc£ Vtt B 

PSGJK£*ffit*&»L;fc^ CMPiCJ: 9 ^fE^y » 
V&ffcJ&fc5VM±B p SG^^aD&¥*&ffcUCS&2<0 

y^^-^1 3 2&j£fifcU 1&5«OU>?X hs*#—ls-i 3 
2&-^x;f t ttf l oJBRQiKfettJBt l l 5*5J;U<»2«> 
@PllfeIgl2 0$:x;/f^U >^y i?/i^n§« 
IfcJg 10 9 b ±<D&&&is}) nls/%y Kl 3 1 b^i^t 
6i2©3y^^f^Ll 22*. cO^s*? # hill 

jo i7a traiR^wjp-r*. 

[0 0 7 4 ] *IC06 ( i ) K^-fJ; 4 <D Is is 

X h^-yi 2 1 5:[$*L]fc&, I2©3y^^ h^L 
1 2 2Cni^ B i/y a vSrSftiitrr i: ICJ; 0, % 
2CO^ls# # Yy**7tr\ 23 fc^f&U f 2(^) 

3<^ffi£&?Tr5<£ 
m&isV = ^fofeS«EAT«PS«l 2 4£rfi»U » 
fir§Pm^ 1 2 4 Affile ->y 3 ^fi&{fcj£J?*£E 5 n m 

_hKMTSB«1£ 1 2 4 SrS 5 «t 5^nS^jgfi->y = 

[0 0 7 5 ] 5 0 0 n m<&is}) =i Vgg^ftJK 

fcSV^ttB P SG^^diSf 3 £>SlfflitejSfcJKl 2 7 
ig^bfc^, f l^Jg»t^l 1 5, 
gl20, ±5j;Ut^E3 «?jgffl*fei»JKl 2 7*^y?-Zs? 
U Aff £ n Sttti 10 9b tatS® 3 ©3 ^ 

8£fl«U f33y;?^h/7^l 28?:tSteJ: 

04 t*tDRAMS:^$*5. 
[0 0 7 6 ] 

So 

[0 0 7 7 ] Ml^tHlSS^ b 9 ^{gy^^v- 

JWttft IrI Ji*t £ n ^ So 
[0 0 7 8 ] t-1t, *&m<o¥'&ft$if£<e>n&*V:fc& 

-J.^j*bfc(«H*l»*-rsri:JSi;<, Jtat^^^ 

S„ hM<o^S:2lHllc5>»tfctt>d^^ 

tsitm^o 
5» [Hffi©ffim*K«] 
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